Abstract. The hypothesis of kin recognition by phenotype matching predicts that relatives can be identified without previous contact, and/or that cues used for recognition can be learned indirectly from a third but related individual. This hypothesis was tested in the field using 22 beaver, Castor canadensis, families. Individually identifiable beavers were provided with a two-way choice between two experimental scent mounds, one of which was scented with the anal gland secretion (AGS) from an unfamiliar sibling of the test subjects, the other with AGS from an unfamiliar non-relative. Beavers showed less strong territorial responses to AGS from their siblings than to that from non-relatives. The mates of the test subjects, which were not related to, or familiar with, either of the AGS donors, also responded less strongly to the AGS from their mates' siblings than to that from other unfamiliar non-relatives. This discrimination was not shown when castoreum samples were tested instead of AGS. Therefore, it was concluded that (1) information about kinship in the beaver is coded in the AGS but not in the castoreum, (2) the mechanism of phenotype matching is used in beaver sibling recognition, and (3) the cue used in phenotype matching can be learned and used for recognition of related individuals by an unrelated individual.
Hamilton (1964) proposes that an animal should do a favour for its relatives according to the decision rule b/c>1/r, where b and c are the benefit to the recipient and cost to the donor associated with the altruistic behaviour, respectively, and r is the coefficient of relatedness between the benefit donor and recipient. One assumption behind Hamilton's rule is that the degree of relatedness (r) is recognizable, actively or passively. This assumption has stimulated extensive testing for kin recognition abilities in numerous species, typically with a two-way choice setting in the laboratory. Laboratory studies facilitate the control of variables, but they may also confound results with artefacts, two of which are highlighted by Waldman (1987) : subjects may be presented a task that does not naturally exist, and the ontogeny of kin recognition is often ignored. Laboratory environments may also modify the physiological status, and hence alter the response pattern, of subjects. These constraints are particularly true for mammals, which show a higher degree of behavioural plasticity than any other animal taxon. Field studies are therefore important for consolidating and integrating laboratory findings in a natural context. The beaver, Castor canadensis, is among the few mammalian species that are excellent models for behavioural studies in the field (Mü ller-Schwarze & Houlihan 1991; Schulte 1993) . It is a centralplace forager (Jenkins 1980) with a small activity core area consisting of one or several connected ponds, which are also its territory. These traits facilitate close-range observation and accurate data acquisition. Beavers live in family units, consisting of an adult pair and their offspring. The two breeding adults give birth to 3-4 kits on average in early summer every year. Two-year-old male and female offspring disperse from their natal families (reviewed in Jenkins & Busher 1979) . Dispersal is assumed to occur along streams (Townsend 1953; Leege 1968) . Because breeding adults can live as long as 9 years in the same place (Svendsen 1989) and dispersers appear to resettle in a suitable habitat that is close to their natal families (L. Sun unpublished data), dispersers of different years from the same family are likely to meet outside their natal colony site without knowing each other. Since altruism and
